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KuiBchKkuii HalliOHATHHUN TOPTrOBEIbHO-CKOHOMIYHHUHN YHIBEPCUTET

MO/JIEJIIOBAHHS ITPOLECY NMPUMHSATTS KOMIIPOMICHHX PIIIEHb Y
JIAJTBHOCTI BAHKIBCBKOI YCTAHOBU

VY crarTi JocnipkeHa OaraTOKpUTepianbHa 3ajada ONTHMI3alii KpeOuTHOro mnoprdento OaHKy, sKa
BKJIIOYA€ B ceOe 1Ba KpUTepii: MakcuMizaliro npuOyTKy OaHKy BiJl KpeAUTHOI JIsIbHOCTI Ta MiHIMI3allil0 BUTpAT
Ha peKJIaMHy KaMIlaHilo OaHKy B 00J1aCTi KPEITUTHOT HOMITHKH.

Jis po3B’a3yBaHHA 3a7adi BUKOPHCTAHO METOM MPiOpUTETIB. 3AifiCHEHO IPOrpaMHy peatizallilo METOLy
MPIOPUTETIB I 3aJavyi MakcuMizallii mpuOyTKy OaHKy 3 MiHIMi3aIi€lo BHUTpaT Ha peKIaMHY KaMIaHII0 B
cepenoBummi MathCAD.

Kawuosi ciaoBa: 0aHk, KpeouTHHi mopTdensb, ontumyM I[lapero, GaratokpuTepianbHa ONTHMI3allis,
METOJ MIPIOPUTETIB.

Roskladka A.

MODELING OF PROCESS FOR ADOPTION OF COMPROMISE SOLUTIONS IN
ACTIVITY OF BANKING ESTABLISHMENT

In article the multicriteria problem of optimization of a credit portfolio of bank which includes two
criteria is investigated: maximizing profit of bank on credit activity and minimization of costs of an advertising
campaign of bank in the field of credit policy.

For the problem’s solution the method of priorities is used. The program realization of a method of
priorities for a problem of maximizing profit of bank with minimization of costs of an advertising campaign in
MathCAD is enabled.

Keywords: bank, credit portfolio, Pareto’s optimum, multicriteria optimization, method of priorities.

Pockmanka A. A.

MOJEJIMPOBAHUE ITPOLECCA MPUHATHA KOMIIPOMUCCHBIX
PEIHIEHUU B JEATEJIBHOCTU BAHKOBCKOTI'O YYPEKJIEHUA

B crarbe wmccieoBaHa MHOTOKpUTEpHANbHAs 3ajada ONTUMU3AIMKU KpeAuTHOro moprdens OaHka,
KOTOpasi BKJIIOYAaeT B ce0s JBa KPUTEPHS: MaKCHMH3AIMIO MPUObBUTM OaHKa OT KPEAUTHOW AESITENTbHOCTH M
MUHHMHU3AIUIO 3aTPpaT Ha pEeKIaMHYI0 KaMIIaHHUIO OaHKa B 001aCTH KPEAUTHON HOIUTHKH.

s perieHust 3a7ayd KCIOJAB30BaH METOH MpHOpUTeToB. OCyIECTBIICHA MPOrpaMMHAs pear3aiius
MEeToaa l'IpI/IOpI/ITeTOB JUIA 3aa4u MaKCUMHU3alnnu HpI/I6BIJ'II/I 6aHKa C MHHHMH?)&HI/IGﬁ SanaT Ha peKnaMHy}o
kammanuto B cpene MathCAD.

KiroueBble ciioBa: 0aHK, KpeAUTHBIN opTdens, onTuMyM [lapeTo, MHOTOKpUTEpHaIbHAS ONTUMH3ALINS,
METOJ IPHOPUTETOB.

IlocranoBka mnpoOjeMu y 3arajibHOMY BHIVISIAI i 1l 3B’S30K 3 BaKJIMBUMH
HAYKOBMMH Ta MPAKTUYHUMU 3aBAaHHAMHU. OHIEIO 3 IEPETyMOB YCIIITHOTO YIPaBIiHHS
Cy0’€KTOM TOCTIOAapIOBaHHS MOYKHA Ha3BaTH KOMIUIEKC 3aXOiB Ta PillleHb, KIHI[EBOI METOO
AKMX € e(EeKTHMBHHM KOHTPOJb 3a pecypcaMy OpraHizamii 3 ypaxyBaHHSM YacOBHX,
(biHaHCOBHUX Ta TEXHIYHMX OOMexeHb. [lomyk onTHManbHOIrO CIIBBIAHOMIEHHS MIXK SKICTIO,
TePMIHAMH Ta BapTICTIO HEOOXiTHO TMOEAHYBATH 13 CUCTEMHHM MiJXOJIOM JO YIPaBIiHHS,
TOMYy IO Oynab-sKe pilmeHHsT Oe3MOCepeIHhO BIUIMBAE HA IMIJCHCTEMH Ta MAPO3IIITH
opranizarii. be3 po3poOku Ta 3acToCyBaHHS METOJIB ONTHMIi3aIlii HEMOXJIHBE €(DEKTHBHE
KEepyBaHHsI Cy0’€KTOM TOCHOJAPCHKOI AISUTBHOCTI, IO OBOJIUThH aKTYAIbHICTh JOCHIIKEHb,
NPEJCTaBICHUX Y CTATTI.

AHaJIi3 OCTaHHIX MOCHIIKEeHb, Y AKHX 3al0YaTKOBAHO BHUPIlIEHHS NPOOJIeMH.
ExoHOMiuHUI aHaMI3 AiSUTBHOCTI 0aHKIBCHKUX YCTAHOB € TIOCTIHHUM 00’ €KTOM JTOCIIIKEHHS
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YKpaiHCbKUX Ta 3apyOiKHMX HaykoBHiB [1-7]. Pi3Hi wmeTomu  po3B’s3yBaHHS
OaratokpuTepiadbHUX 3a7ad Ta MIIXOIW 10 TOMIYKY KOMIIPOMICHUX pIllIeHh BHUCBITJICHI,
30kpeMa, y mkepenax [8—10]. IIpote, 3acTocyBaHHS OaraTOKpUTEPIAIbHUX ONMTHUMI3AIITHIX
METOMIB B MiSJILHOCTI OaHKIBCBKMX YCTaHOB € HEIOCTaTHHO JOCIIDKEHHM 1 BHMAarae
MOJIaJIbIIOTO aHai3Y.

Lini crarri. Meroro AaHOI CTATTI € KOMIUIGKCHHI aHami3 AiSUIBHOCTI KOMEPIIHOTO
0aHKa Ta MOIIYK KOMIPOMICHHMX pillIeHb MO0 ONTHUMI3allii HOro OCHOBHHX (iHAHCOBHX
MOKA3HUKIB.

Bukijiaxa oOCHOBHOro Mmarepiajy AOCHiI:KeHHS 3 TOBHHM OOIPYHTYBAHHSIIM
OTPUMAHMX HAYKOBHX pe3yabTaTiB. Ha cboroiHINIHINA 1eHh TONIYK KOMIPOMICHUX PillIeHb
BIIirpae BENHWKY poib B poOOTI Oyap-akoro migmpuemctBa. Iling onTumizaiiero
KOMITIPOMICHOTO pIllIEHHS PO3yMilOTh ontuMmyM [lapero, skuii o3Hadae BHUOIp TaKoOro
ONITUMAJILHOTO PIlICHHS y OaraTOKpUTepialbHIN CHCTEMI, SIKE HE MOXE OYTH YJIOCKOHAJICHO
3a KOJHUM KpuUTepieM Oe3 MOTipIIeHHs 3a 1HIIUM KpuTepieM. TakuMm YMHOM, ONTHMYM 3a
[Tapero 3a6e3neuye 3a10BIIbHE PILICHHS 7S TPYIIU KPUTEPIiB.

Ilocmanoska 3a0aui. Po3rnsiHeMo OaraTokputTepiadbHy 3amady (opMyBaHHs
KpenuTHoOro moprdento 6anka. Hexail OaHKiBChKa yCTaHOBA BHBYAE MUTAHHSA (POPMYBaHHS
noptdens kpeautiB obcsrom 120 wminbiioHiB rpuBeHb. Y Tabnumi 1 mnpeacraBieHi
XapaKTEPUCTHKH PI3HUX THITIB KPEAUTIB, SIKi IUIAaHyE HAAaBaTH OaHK.

Tabmurs 1
Tunu xpeauTiB, 10 Hajgae OaHK
T CraBka 3a ImoBipHiCTH Butparu Ha
UIT KPEAUTY
KPEIUTOM HEMOBEPHEHHS KPEAUTY pekiamy
Kpenutn disnunmM 0codam 0,240 0,10 0,05
KpenuTy Ha TOKYNIKY aBTOMOOLITIB 0,230 0,07 0,04
KpenuTH Ha KyMiBIIIO JXUTIIA 0,220 0,03 0,04
CiJIbCbKOTOCIIOAAPChKI 0,225 0,05 0,02
Kowmeprriitai 0,200 0,02 0,01

3rigHo O0aHKIBCBKMM IpaBuiIaM Oe3HaJiiiHI OOpru BBaXarOThCs HEMOBEPHYTHMHU, TOMY
BOHU TOBHUHHI BIJHIMATHCA 3 MOXJIMBOTrO J10X0oay. KoHKypeHTHa cuTyallisi 3MyIlrye OaHK He
menme 20% kamiTamy HaJaBaTu Ha KpeIuTH (Pi3HuHUM 0co0aM Ta aBTOKPEIUTH, IPUIOMY Ha
KpeauTyBaHHsI (I3WYHUX OCIO MOBUHHO OyTH HampaBiieHO He MeHe 15%. Jlns crnpusiHus
PO3BHUTKY OY/AIBEIbHOI 1HIYCTPIi CBOTO perioHy OaHK IUIaHY€e BKJIACTHU B KPEIUTH Ha KYIIIBIIO
*uTia He MeHIe 50% Bij 3aranbHOI CyM KpeauTiB (PI3UYHUX 0C10, Ha KYIIBIIIO aBTOMOOLIIB 1
*uTia. baHK TakoXX MIATPUMYE MOJITHKY, IO BKa3ye, IO BiIHOMIEHHS Oe3HaaiiHUX OOpriB
JI0 BCi€i CyMH KpeIUTIB He MOBUHHO nepesuiryBatu 0,04.

KepiBauurBo ©OanHky XoTU10 © onNTHMI3yBaTH mNOpTdEnb KpeauTiB, OTPUMAaBIIN
MaKCHMaJbHUI MPUOYTOK BiJ] KPEIUTHOI MOJITUKH 1 MPH IbOMY BUTPATHBIIM MIHIMAJIbHO
MOYJIMBY KUIBKICTh KOILTIB Ha PeKJIaMHY KOMIIaHIIoO.

Dopmyeanus mamemamuuynoi modeni 3adaui. IlonBiiiHa MeTa, Ky CTaBUTh Mepen
JIOCITITHUKOM KEpiBHUITBO OaHKY, MPUBOJUTH 10 OaraTOKpUTEpiabHOI 3a/1adi, SKa MICTHTb
KpuTepii onTuMizanii npubyTKy Ta (piHAHCOBUX BUTPAT Ha pEKIaMHY KaMIIaH1o.

[To3Haunmo yepe3 X; — 00cAT KpenuTiB, 110 HAAIOThC (QiI3UYHUM ocobaM, yepe3 X —

KPEIUTIB Ha KYIIBIIO aBTOMOO1IIB, X3 — Ha KYHIBIIO XHUTJIa, X4 — CUIBCHKOTOCHOJAPCHKUX,
X5 — KOMEPIIHHUX KPEIUTIB.

OCKUIBbKH 32 YMOBOIO 33/1a4i Oe3HaiiiHI O0OpTry MOBHHHI BiAPaXOBYBAaTHUCS 3 IPUOYTKY,
TO MAEMO, IO MPUOYTOK OAHKY BiJ KpeIUTYBaHHS (pi3MUIHUX OCIO CTAaHOBUTHME

(0.24—0.1) X =0.14X, muH. TpH. D
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AHAJIOTIYHO, OTPUMYEMO MaTEeMAaTUYHE BHUPAKEHHS NPUOYTKY I IHIIMX BHJIB
kpenutyBaHHs. L{impoBa GyHKINS MakcuMizalii npuOyTKy OaHKy MaTHME BUTJIST

Z =(0.24—-0.1) % +(0.23—-0.07) x5 +(0.22—-0.03) X3 +(0.225—0.05) x4 + 2)
+(0.2-0.02) x5 = 0.14%; +0.16X, +0.19%3 +0.1752x, + 0.18X5 — max

Butpatn Ha pexiaMHY KaMIlaHiIO 3aliekaTh BiJ] 3alUIAHOBAaHMUX OOCSTIB HaJaHHS
kpenuTiB. LlinboBa QyHKIIisS MiHIMI3allii BUTPAT HA PEKJIaMy MaTHME BUTJISI:

Cdopmyemo odbmexxeHHs 3amadi. [lepie 0OMeKeHHS JIIMITY€E 3aralbHUA 0OCAT KOIITIB
y 120 miH. TpH., sKi 6aHK BUALISE HA KPEIUTYBAHHS:

X + Xo + X3 + X4 + X5 <120 4)

KpenurtyBanus ¢izndaux ocid MOBMHHO BigOyBaTHCs Ha PiBHI HE MeHIIOMY HIX 15%
KaliTaiy, 3B1JIKH BUILTUBAE€ OOMEKECHHS:

X, >18 (5)

YMoBa 110710 MiHIMQJIBHOTO PiBHS KPEAUTYBAHHS (I3MYHUX OCI0 Ta aBTOKPEIUTYBaHHS
BUPAXKAETHCSH OOMEKEHHSIM:

X, + Xy =24 (6)

Kpenuty Ha ®KUTIO MOBUHHI CKJIaJaTH HE MEHIIE MMOJOBUHU KpeauTiB (Pi3uuHUX 0cCi0,
ABTOKPEIUTIB Ta JKUTJIOBUX KPeIuTiB. MaeMo 0OMEKEHHS:

X2 > 0.5(X% + X, +Xq) 200 0.5% +0.5%, —0.5%, <0
3 q T Xy T X3 1 2 3

()

Binnomenns Oe3HamiiiHUX (HEMOBEPHYTHX) OOPriB 0 3araibHOiI CyMU KPEIUTIB HE
TIOBHHHO TiepeBUNIyBaTH 4%. Takum 4uHOM 11 0OMeKeHHs Oyie 3amcane y BUTIISII:

(0.1-0.04) %, +(0.07 —0.04) X, +(0.03—0.04) x5 +(0.05-0.04) X, +
+(0.02—-0.04) x5 = 0.06x, +0.03x, —0.01%; +0.01x, —0.02x5 <0
8)

Jlo BU3Ha4YeHUX OOMEXEHb TAaKOX MOTPIOHO AOAATH YMOBHM HEBIJI'€MHOCTI YCIX I'SITH
3MIHHUX.
Takum YMHOM MaTeMaTHYHA OCTAHOBKA 3aJaul Ma€ BUTIIAA:

Z =0.14x; +0.16X, +0.19%3 +0.1752x4 +0.18X5 — max 9)
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(10)

X + Xo 4+ X3 + X4 + X5 <120

X =18

X+ Xy =24

0.5% +0.5%, —0.5%3 <0

0.06% +0.03x, —0.01x3 +0.01x, —0.02%x5 <0

(11)
X 20, X020, X320, X4 =0, X5 =0
(12)

Posé’si3ysanns bacamoxpumepianvhoi 3a0aui mMmemooom npiopumemis. 3TiTHO METOIY
npiopuTeTiB [8] MOTPIOHO BU3HAYUTHU TOJIOBHY METY Y HOIIYKY KOMIpoMicHoOro pimeHHs. He
3Ba)KAIOUU HA BAXJIMBICTh MiHIMi3allil BUTPAT Ha peKiiaMy, OYEBUHO, 1110 OCHOBHOIO METOI0
0aHKYy € OTpUMaHHS MaKCHUMAaJbHOTO MpHOyTKy. TakuMm 4yuHOM, mimboBa (yHKIis (2) Mae
OuTbIIMI mpiopUTET 1 MOBMHHA OyTH BKJIIOYEHA JO TNEpIIOr0 eTamy po3B’sS3yBaHHS

OaratokpurtepianbHOi 3amaui. 3amada (9), (11), (12) mae po3s’si3ok: X :(18, 6, 66, 0, 30),
Z max = 21.42 MH. TpH.

Ha npyromy erami po3B’s3yBaHHs O6araTokputepianbHoi 3a1a4i (9)—(12) ontumMizyeThest
¢byukis (10) 1 go cucremu (11) nomaeTscst oOOMeEKEHHS

0.14% +0.16X, +0.19%, +0.1752x, +0.18x5 > 21.42, (13)

sKe 3a00poHS€ 3MEHINYBATH OTPUMAaHE Ha MEpIIOMY €Tali ONTHMalbHE 3HAYCHHS
MPIOPUTETHOT 1TbOBOT QYHKIIIT (9).

Ha puc. 1 npencraBineHo po3B’s30K APYroro €ramy METOAY IMPIOPUTETIB Y CEPeOBHUIII
MathCAD.

3aranbHU 00cCAr ycix KpeauTiB ckiagae 120 MIH. IpH., 110 CBIAYUTH IPO IIOBHE
BUKOPUCTAHHS BUAUIEHUX KOWTiB. ONTUMAaIbHI BUTPATU Ha MPOBEACHHS PEKJIaMHOT KOMITaHi1
cknanats 4,08 muH. rpH. Ilpu 1mpomy mnpuOyToK OaHKy SIK HPIOPUTETHUH KpUTEpii
ONTUMI3alli] 3IMIIAE€THCS HA MAKCUMAIbHO MOKIIMBOMY PiBHi 1 cTaHOBUTH 21,42 MIIH. TpH.
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txl,x2,x3 ,x4.x3) = 0.05-x1 + 0.04-x2 + 0.04-x3 + 0.02-x4 + 0.01-x3

MouyaTkoBI 3HaYeHHA HEBIDOMUX
xl=0 2=0 ¥=0 =0 x5=0
Poag'AayBansHnid Bnok

Given
2l + 52 4+ x3 + xd + x5 £ 120 OBmexeHHA Ha oBCAr KPeoWTHMX KoWTie

OBcAr KpegUTYBaHHA fH3MdHKX ocid Ta aBToOKpeguTIB
2= 24 penuTY o pen

Kpegwtk Ha #UTNO - He meHwe 50% kpegwuTie dia ocib, aeTo

5.x% 5-%x2 — 5.x%
0351l + 0352 - 03 Ta waTna

i
I
=

- BigHoweHHA GeanagifiHux Goprie go
" 2.0 _ 3 d — 215 = . X
00651 + 00352 — 0.01-x3 + 00154 — 00255 =0 CYMU KDEAWTIE - He Binblue 4%
xl= 18 Obcar kpeauTyBaHHA dianuHnx ocib - He meHwe 15%

OBmMeeHHA HA 3HAYEHHA

0.14-x1 + 0.16-x2 + 0.19-x3 + 0.175-x4 + 0.18-x5 = 2142 MPIOPHTETHOT LiNBOBOT yHKLT

=0 =2z0 xHBz0 =0 BE0 Hegig eMHi 3HaYeHHA 3MIHHWNX

]
=]
-

MiHimaneHi BUTPaTH Ha peknamMy 3 ypaxyBEaHHAM NpiopuTeTy Makcumiszauii npubyTry

#(18,6,66,0,30) = 4.08

Puc. 1. Po3p’s3yBaHHA 3ajgaui MiHIMi3alii BUTpaT Ha peKJaMy 3 YypaXyBaHHAM
Makcumizallii npuOyTky B cepenosuili MathCAD

BucHoBkH. Y cTaTTi AocHiIKeHa OaraTokpuTepialbHa 3a/1a4a ONTUMI3allii KpeIuTHOTO
noprdento 0aHKy, sika BKIIOYaE B cebe /1Ba KpUTepii: MakcUMIi3alilo MpUOYyTKYy OaHKY Bij
KPEAUTHOI AISUIBHOCTI Ta MIHIMI3Allll0 BUTPAaT Ha peKJIaMHy KaMIaHilo OaHKy B oOiacTi
KPEIUTHOI MOJITHKH.

Jnst po3B’si3yBaHHS 3a/adl BUKOPUCTAHO METOJ TPIOPUTETIB, IOIUIBHICTH SIKOTO
BUPQKAETHCSI B TAaKUX [lepeBarax SK JOCTaTHS THYYKICTh JO BHMOT TIOCTaBJIEHOI 3ajadi
OaraTokpHuTepiabHOT ONTUMI3AIll (HAa BUXOAlI MOXKE JIaBaTH Pi3HI ONTUMAaIbHI 3HAYECHHS OJHIET
MOCTAaHOBKM 3a/adi) Ta Oe3nocepenHsl y4dacTh JIIOJWHU, IO MpUHAMae pPINICHHS B IPOIIeci
MPUIHSATTS ONTUMAJIBHOTO PIIICHHS 3a/1a4i.

3niCHEHO MPOrpamMHy pearizamio MeToxy leOpI/ITeTlB JUIA 3a/1a4i  MaKCHMi3aii
npuOyTKy OaHKY 3 MiHIMi3alli€l0 BUTpAT Ha pekjIaMHy KammaHiro B cepenosunii MathCAD.
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